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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To offer the liquid crystal display device equipped with a 
driving circuit which realize a response speed nearly as fast as or faster 
than that of a binary display even with a half-tone level. 
CONSTITUTION: An image storage circuit 1 which holds at least one 
field image of an input image signal is provided, and a time base filter 
circuit 3 detects level variation of each picture element in the time-base 
direction from the image signal held in the storage circuit 1 and the input 
image signal and performs high-frequency emphasized filtration in the 
time-base direction of each picture element for the input image signal 
according to the detection output. Consequently, the response 
characteristics of the liquid crystal display device are improved, the 
response speed of a half-tone display is made fast, and high picture 
quality with a reduced after-image is obtained. 




<i0>B*mMW (jp) (12) ^ H 4# trF £x # (a) mmffam&mm^ 

#$§¥4-288589 

(43) &B8B ¥l£4 #(1992)10)5 13 B 



(51) IntQ. 6 




F I 




G 0 9 G 3/36 


7926-5 G 






G0 2F 1/133 


5 7 5 7820-2K 






H 0 4 N 5/66 


10 2 B 7205-5C 










% 


%&m#. ft3&B©&8(:£ 14 H) 


(21)fflK#*t 


#S¥3- 150577 


(71)fflSA 


000003078 










(22)ffliSB 


3 #(1991) 6)3210 




#^;iim;ii«s*^K*;iiiirr72#* 






(72)%9J# 




(31)fc5fc«£3S#^ 


#&¥2-232821 






(32)ffiifcB 


¥2(1990)9 H3B 






(33)£5fc*±BS 


B* (JP) 












#^ilim)H«S5Tfr#B:^f6]^Bri#«! t* 














cra>5Wi# 
























(74)f$SA 





(54) «tS*^SB 



(57) [gfc] 

£ffijrr snftjaewaii i c oEtSHK i ic 

H«#^0#H«flDl»|IM*»rtfcW*(BWill7-f^*!8» 
(t*l»|IJ|ft7^;^H»3t»»tacifcJ:D. ttBS 




—899— 



i 

[#ff§J#©«8B] 

A*B«fIff©4><: £*>-#©? ^-;UK 
®ffc£#jrr*iIi«fflE1g|HlK£. C©E1gls]&tC«8 

z\ ©fcffl®&©art izj&crmmxiiw&fma&mm 
omm^m \z &imm y * m z mwm y << >v 
^isiKt. z,o>nrnifoy << wm&om-hmmim&i* 

mm. 

m&&2) &mmr$®y *>w[i»tt, mu"vv& 
mm. 

[»#«4] A*H««^OiJ>< tfc-ft© 7 >C-;WH 
®&£#jrr*Si«fflE1t!Hlg&i:> £©Ettlsll&t;:#*l 

snfc®«m^£tJEArtSf§sffl^£^s&H?s?©i9W 

tfirfrfi© l*"^B£!S£tfcffl-r-5 l^;i/&fMfcttJIIl!&<!:, 

c ©&aj[H8&©tti# ta£i;Ti!iif2A;ft««ft^©&®3if 
surest, ?L(»nmby 4 K*mi&<»miim 3 %ifi'm* 

* nfca&m^ t!ufBA*®fam*f ta> *> &®5!s©i9ra 

ffiEA*®&^©+T!&^T^£&#£&fflt-£i&# 

HcDtti* CJS CTtWBA*®«^^©&H^OB#H^ 
ft »citSJ@3tia y J )V9 nz> 19 -r ^ HF» t . 

ts*S6] xtsmmmno^<iL^-i&<7iy^-)VY 

tt^ifij© woi$m&&mTz u^)\^mtkmm& t . 
itrEA*H«®^©tTi!»^Ti'^ap»^m-r^Eij€r 

K©ta* fc^ i;Ttsri2A*ia«m^©&®^©^ito5r 

©itwtt^ isiK©ta*m^fti&$ nsa^^ 

*gSt. C©jRS^ffl5©?$Sia^Sr«abT, ^©fc 



(2) $$gI¥4-2 8 8 5 8 9 

2 

[»*fi7] fftE&£.2I&&m®%tt. l&EttA&Ktt 

®©jas*featii* i- «fc d tJEPSKtt? w ji^ oft&zm 
mmwrz c: t ««r tr «««3i4 *&« e ices© 

Ci»*«8] f&EA*Mfc^©&SI$*£fT5$8WI$ 

s y << $,9 ifim if e nt v> -s c t t -r * m#m 
io i, 4, 5*fc«6©^-r^tcE«©isa*^gB. 

[^©PSBfciKSI] [fB93©B«] 
[0 0 0 1] 

fc<fc+fflW^©&g#tt£#«L&Rft®i&a5©Bfc 
[0 0 0 2] 

[?e*©aw] -fisc^s©^^att, jga^dtqj 
jn^nfcm#t«kt>TSf&±*t5^« tr t, 
ic u t €r t a-a^w©* t «k t> TTcottsi K&urr « 

©JCT^Sn-5. 

tr =7)d s / (A£ V-Ki ! ) -(1) 
td =vd* /Kit' - (2) 

[00033 ccic, k«. $&n©§i«, feun. ftif 

©3¥tt^ft^^-n^tlKl , K2 , K3 tLfct#(C. 
K = K1 + (K3 -2K2 ) /4TS^n5j£»T* 
A £ tt, JRS^©gfft^|nJ©K«^ e s tMWX 
[rI©SI«^£P OSes -ep 77ttl8tS^© 

*ai;n*6tt, d im&wam * (tMt«^ , v 
30 \tmmn&v&z>. 

[ooo4] (i), (2) a;*>e.^e.*^«t5ic. m 

*CTS*©i£fi«!«©:7V>Ft;:.fcoT 
tj. K, An^*^fl:S1tTig^£:^*SIM-r5!g**t 

[0 0 0 5] £i±©«k53S:jKSJiSS : aS©3fe#tt. ON 

/oFF0)=mm7sk<omtt%ir$>z>i>^ trasses 

[0 0 0 6] HI 9ttm®4 1, 4 2M©— t3©SSt^ 
50 9. xtttC^LT*«S^T*D. C©«^-p^||^4 



—900— 



(3) 



#M¥4 - 2 8 8 5 8 9 



3izzmisfav>mft&frfr-orzt%offift?i¥J3m : & * [0007] 

14. * CSl) 

r1 • dO/dt = f <<?) (d 2 ^/3z* ) 
+ < f {&) d e/Z z ) z 
+S (0) (dv/a z ) 2 
+ e (0) (2<p/<3z) 
i-h (0) DZ 2 /4 jt 



(3) 



n • a^/a t = (l/cos 2 <9 ) • (y(5l(afl/^z) +v|5)]/^ 2 

... <4) 

[0 0 0 8] Tf2i££n5. -tjK,\Z#m&mWift%m£. SKV14. a= Us - ep ) /ep iUT, 
T?*«3. »*fWIC«<^li:«a*^^ &ffitf-Jffc.fc [0 0 0 9] 

V=(Dz/e P ) J dZ/ ( 1 +-a sin a 6) •■• ( 5 ) 



[0 0 10] «±© (3) ~ (5) 5£ft«£LT#!< d 

s^je>5^i:*t7?^-5. £fts©5£#>5. ifciiSH 1 ©^ 
A*SEic&#-r*;ita*#^£. c© 
«tcUT*»enfciK^^©^^«^fl:*0 (z, 

t) *5«ktf<p (z, t) ftBarrmao©4X4^'h , J£X 

[ooii] 02 ott«£^©sa^-A*«m^ 

ttftSLTV**. jlflt. 10 0/103 

>h^X Mtftt-SfcJfrCfci. /-T'J • *"7-f h©« 
£T 5 Vg£©A*©IIfti&g£:-r5#. *W8k\"^)\/ 

[0012] -r^t.-fejsaa^esTv^©7;^7 4? 
-m7K\zm^z>m&> t>mmi"<)vvc>&&mm& 1 0 

msec SffilC-rSiftga*****. Sttte-H^Tfc 2 
Omsec g&tCl^fcoTHfc^. C<Dtztb. $jM<^ 

[0 0 13] 

[55M*»»ftbJ:5fr*WS] £k±.<D£o\Z&&V>m 
S^SgBTtt. *ffllIl^;l'T©&gj££#-f-#Tfc 

[0014] *%m\zz.(Dmi3.Miz§&?t-i3.2tirz*><o so 



[8W©*fi£] 
[0 0 15] 

SBtt. Art H»m^©^ <£*>-#© 7 -r-^KBIfc 

ft«j#-rsH#jiif2it[ai$fttt*.. £©8Biti§M»fcff8 

|*]©W</l*»ft*MHLT. ^©ffl^tCjeUTX^BB 
«^©6B?ii©l$W*tefrft tcSSi§*5£sS:7 -f >W ft * (* * 
WIW*7w^ail*«Wt!li*»«tr«. 
[0 0 16] 

ArtB«^©&«j£#ft^&m>±tf£tV> 
3ffl«ftfT3T*4«fc«IW*;ifcfcJ:D, &§©£ 

5±a*«3, ffeT*«Dfti«5iib-rs2:i:*J-e#-s. Lfc 

iWoT»fc*|IB«W^TO)6«ME«»ac»Sn. TV 
^©7;P* 9-ajRKfflV»TWMft»* ' fc*»Tft 
-5. 
[0 0 17] 

HUM] KT, *5!?B©iUS«SRWTS. 

[0018] a 1 »jb 1 ©lawioMMiMtft**'. a 

©ArtBBfUtS (t) HU KftMSR, G, Bt 
£H*Lfe«<!>flH»?&-&jP. R, G, BflWKJlfLTM 

Dfflgtcfca©-?. i^Ttt-ero^-fe©!?^^;!-©* 

*LTfr>«. AAH«m#S (t) tt, 4>tt<&<bi:7 

Sf^ns. ^#31214. a^h««^s (t) tmmm 



-901— 



(4) 

5 

ftzmmmjsfaogfmst (t) a. Artjs&ft-fts 

[0019] mmmyj )v?®&3\*. mm^sd 
(t) \zfo&mmzfoutcm&&&a$:frvzw.frmi 

(t) sjrajf-r-5jnij¥g3 i tfrbmsnsnx^z. c 

©atj wv\zz. via )\>9&'&im.Qczik *>tiz>m& 
my 4 z\ammh7 << )V9M&s\z£. 

■oxxnm&m^s (t) \mwiW5fa<»ftm*%im?£ 

£&m-?zm&*v>mW}{§^m&v>&&mmzm7jknm 

[0 0 2 0] @2(iJKO*Jg«aUcJ:D. iO 

sfcfcAztJiSiim^s (t) *si7w-;n«^-c^fl: 
tzhotv. 0Ttt2 7^-;i'FTffi^w^*^a 

®A*^^-r!St>-&s{t^sd (t) BBitc*-r«fc 

HIEKfcD. AK&fcTS£#fcl ^-A-FP^fcfc 

^^SlCfc^TA^M^ft^i'OSSiBtS-t^S 50 
&^£ftfC&S^at£:boT<£©-^ ^-A-->o.- 

cfc^tSB-ejisiE-f-s «k o izmfr&m a 
(t) *^e»n-5. j:©enc^*^wsns^*^ 
(t) «, ««n?si-fi£*©fc©ic^bT^©T^-r«t 
[0021] jMttt&tt. E3jc^-r±3»^soes 

HS^HLCD (co t) iTSt. iSSSSSIIISgHc (co 
t) *t#^e,nfc«©^j6Sc^ttHt (cat) l£«T© 40 

Ht (cot) =HLCD (cot) -He (cot) 
He (co t ) 

= a (1 -exp (j • 2 7t co t/coc ) } + 1 
coc = 2 tt/6 0 

[0 0 2 2] -?t3.t)*>£<DmmW-Cte. Ht (co t) ** 
jE^iSftl-e^Si^C. HLCD (cot) *tfiTT2>t^ 
5SHc (cot) ICiOffiflrr •SCttC^S. fUStCC 



$fH¥4-2 8 8 5 8 9 

6 

£5t (3) ~ (5) Sa£A7^-^tl/T^TVK 

[0023] S4«m2©ses«g©iig5«^^-r. 13. 
&skTomm&mm 1 ii«*r*««-cH 1 tm-n 

m*.p>nz. ^nsn^ufco*t^2©^jgCTT»s. 
[0024] -r&fc-fejiosafiffinfii, --oosa-mi 

0&3 21 £3 22 7-f-/H*IBlKM*iE©« 
£ (OS 0£±*<0©B#) tt, i&&3i3B©;£«>©fi*& 
SSal , £©«£■ (o£r)S:1STtft)©Bt) ttcn* 

a2 t-r-5. rns©a*#wn8&3 21 , 3 22 ©ai 

*£«I0#^IhIK3 3tC«kt>3)D#;LT, *M3 3C 
[0025] cnir<fc0, Hstr^-r.fc'St;:, *$-h*t 

(t) *±o 

[0 0 2 6] B6ttS3©*teW©gffl«]E£-T?&S. 0 
6(a) ^2®30Kfla:Jt&:*jtt»U iS«3&flg£&ft; 

«*fcttWb«0«BEK>b*»r*CiftJ»«bT» «fc 

[0 0 2 7] 06(b) tt06(a) «J:0— jRflsL-fcSttR 
0ST*S. **#W-|aH»3 2 0i*«taH, A*©7 

CE96(c) »C^-r*SSOT«. »**»%±«ffcV»«»© 
H8S*B*©M> H/U7-f M B P F (Sfctt/W 
^7^MHPF) 1' fc«fcD»fflLT, ^©ffi*i 
A* l^JKCi 0 (tBB 3 2 ©S*«» a &MW 

[0 0 2 8] 0 7teSg4©|g;®W©®^8j££^-r. S£ 

SK<t*fc»fctt. And/A (An:BSf^©S7j 
*, A :A*ifcB) <£^-^>©^#*Slfc-r«J;3fcL 

*fc»fctt, R, G, B{cJ;oTir^-vy7'S^>t.5 
£»||*t$s. Z\tl\t. •?)v : ?¥*v7k.w\-znz>. z\<o 
R, G, Blcio-O&gj^ 

«i£;$-&^^<, r, g, B-e-tn^nK«3iiB*£a 



—902— 



7 

m\zMW-tz>£v\zvtz<Dfrc<Dmffim~c& ; b° z\z\-v 

ti0 6(b) ©*#!II?&£ 3:3/8 te©^JS09©g 

[0029] ®8itms<Dmmmom%mf&&7&-T. z\ 

W^JSCTTK, 0 6(b) W^J&eiJCDHg&KjDAT, 

^e5 5©jgsa*^ai-r^ias«aiig6^i8tt. t 
cDss^fflg e eta* c ± o s^wtig^ 3 2 *mmr 

[0 0 3 0] 0 9»C^bfc«fc5l-. }8Si0^1#ttlC:tt 

T# 0 ttfett v ©iaaft#tt£##©#tt£&K 6Di&« 
oTro*JgMCD.t5C. &S,il££*&tHUT-*-©tii;tJ 

[0031] aioit a?ft©!f&ftssotasft#tts 
[0032] 01 1 a. *®«ifessasffl^fc«atsfiie 

tfcfflIg©«j£fiS|T&5. 010 tC^Ufc«fc 5 IC%£i©f§ 

m^6«iiist«tt3T^-rs. l -cg§msa©& 

ft, •pSOiKS^SCLCD O^ftS^^O^FfiCD (C 
«t^TmEIC^LTtH^-rSK)*t, 01 IcOfift&tH 
JIST^S. 01 1 ©Atfl^CDH&tt, 

Vout =Vio • CLCD / (CD +CLCD ) 
t«atl5C5T, &lis&SCLCD ©&fc£ttJ;*J Vout © 

[0033] jsstaftttmffitbTttcwffit, ym.m 

[0034] 012 ». me <Dnmwo>m&m!£T!& 
£<nmmm?\t. A*M&ffi^©ffi)#£&tBT5»i 

s^miBiK7izfe^T> mmwEEmiz&m >*u-x 
m&fc&s^) tc^&sti*. £©ji#jfcSt&& 
zntziMmiw&zmmzmM-tzm^zuziD-v, c 
vmnw i7j-)v h«3m^s o i MJt©m^§€?#*. 



(5) #H¥4-288589 

8 

[0 0 3 5] EtSlilBSl tS^S2lC«fcD^* 

iSi;TSfl2-r-5a*«»a&#it5i:^tiiK3 2 1 

ftiftlllfts i\z£Qmf$.$ti*f$mm&my 4 

[0 0 3 6] 01 3«, Ki^ffilHieS8<DSfrS9^«JE£ 
«S#^©1!>£«. 7W-A*^E'J 1 IOA 
ffl^O^SII^Sl 3lC<fc0^ffiUT. LPF14lr± 

i0 l^-A**'J 1 1 Ail® 081 2©jt?iJ|5IK© 

Afti;t?©M£g#ill 6IC«fcl9tfctfiLT, BPF17IC 

^tt^n-?nffi^ififeffl@K 15, 18^10, sAffl 
&W0K1 9t«k»3^tt^ai$ns. £©g*ffi& 

ttiHB&l 9©ffl*«#g|5IK2 0 410. 7=3 2 1 

*a-3Tii#<i#tLTffl*$ns. #^0^20^ 

©Hl^lf S£?lJffl 1/T^ffi7 W *9 fcjWt-Sfc* (CIS 
a? [0 0 3 7] £ ©«&«/£££ »3B«©»#;«**fetBSn 

■oy-fXs»HtbT*u-r*t, 0 1 2 ©sus-m 
[0038] ci©8MftmsiSc»-rsfcj&fctt. fttz.11 

l^ffi&arof-^l'S. 014(a) (b) ©«fc5fc:f93t 

-r-&ct*j*Ae.n*. 014(a) t*-r±5fc, 
saws ens / -r XfcflKur, K«sm««> 

tLfcl^T, 014(a) ©««©^-7>2:$$R©7- 

50 -XJi'-rJtttL.&feS, SH&©^-X;p©^*JyfX«J 

[0 0 3 9] 0 1 4 (a) ©?-7>©«-&, BfSJCfco 

4(b) tc*-ri3icepgw»cS3®©«iici5#^^7 L -x 

[0 0 4 0] H15H 0 1 2 ©^JSWtCiS^T, 08 

<D$mm£mmzm.M,im&tii2:fTz>T. -tcawnc* 

fMSPSfrS «fc 5 LfcHSSfllTfcS. 
40 [0 0 4 1] i^5-C«a«^eSfc»Blffc±oTiaftZ. 
5j8«**»#. -£©figmam4SJS££«f3?l#*Tg 
£©«£:«£, «S«^«©«ftfflBf©iaS*ftta 

[0 0 4 2] 016MU Z.0)mt&&frZB\ 5&gfefi 

ufc*ssc»j-tfa&^. c©syg«yr?tt, ^aa^as5*4 

^fdbT. ^/Maffi©4^©i&S&X'f >y^2 2IC«kt) 
9Jt)#ATfctiif5. X-fy5 1 2 2tt®ffi(4BftffiIlIifS 
2 3lC«fcoTS}fflSn^.. C©«fcUT*BSn**fC 
fiWOSK©*:*^ o ©Mffll^-:? t LTS 

so g©t>©*m»*. r«o<»b. %oHi5«)nm 



—903— 



(6) 



#M¥4-2 8 8 58 9 



10 



[0 0 4 3] ft*, IftBMfcKtta^a&gT*--*'*? 

T-5 £ V» o ^SISfT 5 «t 5 \Zt 5 £ £ <Mr2JT<&*„ 

[0044] 01811 012 ©HflSflllCttLTMl;:, 
H«^A*$KJg«l&£:7-i'»* 2 4 SlSttfc^igfl) 

mim\zj:-3T»%&m<i$LTV&oBim&i><&z>. z. 

&B«. »#»ffiH* 8 Efc 
fcT?£*. jfeKKWbfcHl, 04, H8©J|JK0!£# 
UT t> |S*tt£IHFNt£7 4 )Vf * jjMmwcRw-s z. 

[0 0 4 5] 

fx3EfclCJ:D. «ft&j*gB©£«ft££8fc#U ft 
[01] *5SW©Sl©^te«©S»««&^"rH. 

t@2] n*dK«*©^ftR9irs&6©tt*80*H. 
[03] mmmwomimm74)i>?<Dft&&7K-r®. 
[04] is 2 <D<omfam<Dm%m$L*™-?m, 

[05] n^ff©ftff&ROT&fc«©flmB*B. 
[0 6 ] #§89!®SfS 3 ©HJSW©SBE«^aST0. 
[07] *XiH©£4©3lttM©smi|j£«*rH. 



0 8] *»K©ffi5©*j6«i©sa«j«s^r0, 
09] fl»©««aK©aftik$tt««TH. 
010] ffia©^tt5t»©msfe##&^-r0. 
011] acs©fift<ftaig©^0ys:^-r0. 

01 2] tte4fettBlft**&fc^ffl©K«fl|J£ftK 
T0. 

013] iRiid&0g©n€rttti]gns©«^£^TH. 
014] »#stjis«afiiBfi©ii«s^-r0. 

015] 012 ©^MlC&ftiftltt8ettttfc%lK«f 
016] 015 S^UTSftfiSf©ta«tftiiISff 5 

017] ins«w©fc»©s*Pia*^*&^'r0. 
018] n%&&y4)V9*:nnit i gMmo>m®mf&. 

019] i£B©Jfi£»g&ffigi-rSfc«>©0. 

02 0] i8tfi©3Sa*©A*«EEft#ttS^-r0. 

^ 2-S&S (K««ftlWUia*) . 
3 1-WB, 
3 3-«aMJ3». 



30 



[01] 




i§^fl|ft5!l 



5 



—904— 



(7) 



4#B§¥4-2 8 8 5 8 9 



[02] 



[03] 



S(t) 

\tltJta 
Sd(t) 



/I * - 

Sc(t) 



I(t) 



ia7ms 



H((Jt) 



av 



_av 



[05] 



S(t) 
X* S.ACJ- 

Sd(t) 



At Sr - 
Sc(t) 



I(t) 



r 



ttfV 



Hlco(uU 


,Hc(ut) 







2tt 
36 



[07] 



FM 



<=>-& 



IT 



FM 



IK 



FM 



[011] 



[01 7] 




—905— 




—906— 




—907— 



(10) 



#B¥4-2 8 8 5 8 9 





—908— 



(11) 



4#K¥4-2 8 8 5 8 9 




-909- 



#$¥4-2 8 8 5 8 9 



[014] [01 9] 




y 



[015] 

5 




8 



-910— 



(13) 
[016] 



#M¥4-2 8 8 5 8 9 




—911— 



(14) 



1#H¥4-2 8 8 5 8 9 



[018] 




[02 0] 



100 



4e~ 
4 




I I i * T — ■ ^ 

0 1 2 3 4 5 

K fc ^ tV] 



—912— 



